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SECTION A 
 
 
1. The thermal expansion of a solid is caused by: 
A.  the breaking of bonds between atoms 
B.  increasing the amplitude of the atoms vibration 
C.  increasing the distance between equilibrium positions for the vibrating 
atoms. 
D.  all of the above 
 
2. With volume and molar quantity held constant, by what factor does the 
absolute temperature change for an ideal gas when the pressure is five 
times bigger? 
A.  0.2 
B.  1.0 
C.   5.0 
D.  25.0 
 
3. Tricia puts 44 g of dry ice (solid CO2) into a 2.0 L container and seals the 
top. The dry ice turns to gas at room temperature (20C). Find the pressure 
increase in the 2.0 L container. One mole of CO2 has a mass of 44 g, R = 
0.082 1 L·atm/mol·K. Ignore the initial volume of the dry ice. 
A.  6.0 atm 
B.  12 atm 
C.  18 atm 
  D.  2.0 atm 
 
4. 9.0 g of water in a 2.0 L pressure vessel is heated to 500°C. What is the 
pressure inside the container? (R = 0.082 Latm/molK, one mole of water 
has a mass of 18 grams) 
A.  7.9 atm 
B.  16 atm 
C.  24 atm 
D.  32 atm 
 
5. The ideal gas law treats gas as consisting of:  
 
  A.  atoms 
  B.  molecules 
  C.  chemicals 
  D.  bubbles 
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6. The absolute temperature of an ideal gas is directly proportional to which of 
the following properties when taken as an average of the molecules of that 
gas? 
A.  speed 
B.  momentum 
C.  mass 
D.  kinetic energy 
 
7. If the temperature of an ideal gas contained in a box is increased: 
 
A.  the average velocity of the molecules in the box will be increased 
B.  the average speed of the molecules in the box will be increased 
C.  the distance between molecules in the box will be increased 
D.  all of the above 
 
8. For an ideal gas of a given mass, if the pressure remains the same and the 
volume increases: 
A.  the average kinetic energy of the molecules decreases 
B.  the average kinetic energy of the molecules stays the same 
C.  the average kinetic energy of the molecules increases 
D.  Nothing can be determined about the molecular kinetic energy 
 
9. A 10 kg piece of aluminium (which has a specific heat of 900 J/kg°C) is 
warmed so that its temperature increases by 5.0 C. How much heat was 
transferred into it? 
A.  4.5 × 104 J 
B.  9.0 × 104 J 
C.  1.4 × 105 J 
D.  2.0 × 105 J 
 
10. On a sunny day at the beach, the reason the sand gets so hot and the 
water stays relatively cool is attributed to the difference in which property 
between water and sand? 
 
A.  mass density 
B.  specific heat 
C.  temperature 
D.  thermal conductivity 
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11. An inventor develops a stationary cycling device by which an individual, 
while pedalling, can convert all of the energy expended into heat for 
warming water. How much mechanical energy is required to increase the 
temperature of 300 g of water (enough for 1 cup of coffee) from 20°C to 
95C? (1 cal = 4.186 J, the specific heat of water is 4 186 J/kgC) 
 
A.  94 185 J 
B.  22 000 J 
C.  5 400 J 
  D.  14 J 
 
12. What is the temperature increase of 4.0 kg of water when heated by an 800 
W immersion heater for 10 min? (cw = 4 186 J/kg°C) 
 
A.  56°C 
B.  51°C 
C.  29°C 
D.  14°C 
 
13. A machine gear consists of 0.10 kg of iron and 0.16 kg of copper. How 
much total heat is generated in the part if its temperature increases by 35 
C°? (Specific heats of iron and copper are 450 and 390 J/kg°C, 
respectively.) 
 
A.  910 J 
B.  3 759 J 
C.  4 000 J 
D.  4 400 J 
 
14. An 80.0 g piece of copper, initially at 295°C, is dropped into 250 g of water 
contained in a 300 g aluminium calorimeter; the water and calorimeter are 
initially at 10.0°C. What is the final temperature of the system? (Specific 
heats of copper and aluminium are 0.092 0 and 0.215 cal/g°C, respectively. 
cw = 1.00 cal/g°C) 
 
A.  12.8°C 
B.  16.5°C 
C.  28.4°C 
D.  32.1°C 
 
15. A 120 g block of copper is taken from a kiln and quickly placed into a 
beaker of negligible heat capacity containing 300 g of water. The water 
temperature rises from 15°C to 35°C. Given cCu = 0.10 cal/g°C, and cwater = 
1.00 cal/g°C, what was the temperature of the kiln? 
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A.  500°C 
B.  360°C 
C.  720°C 
D.  535°C 
 
16. Determine the final equilibrium temperature when 10.0 g of milk at 10.0°C is 
added to 160 g of coffee at 90.0°C. Assume the specific heats of coffee and 
milk are the same as water and neglect the heat capacity of the container.  
(cwater = 1.00 cal/g·°C = 4186 J/kg·°C) 
 
A.  85.3°C 
B.  77.7°C 
C.  71.4°C 
D.  66.7°C 
 
17. The bending of a beam of light when it passes obliquely from one medium 
to another is known as  
 
A. reflection   
B. refraction   
C. dispersion   
D. deviation 
 
18. Which is an example of refraction? 
 
A. A parabolic mirror in a headlight focuses light into a beam 
B. A fish appears closer to the surface of the water than it really is when 
observed from a riverbank. 
C. In a mirror, when you lift your right arm, the left arm of your finger is 
raised 
D. Light is bent slight around corners 
 
19. When light passes at an angle to the normal from one material into another 
material in which its speed is lower, 
 
A. it is bent toward the normal 
B. it always lies along the normal to the surface 
C. it is unaffected 
D. it is bent away from the normal to the surface 
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20. When a light ray passes from zircon (n = 1.923) at an angle of 600, its path 
is 
 
A. bent towards the normal 
B. bent away from the normal 
C. parallel to the normal 
D. not bent 
 
21. What is the critical angle for light travelling from crown glass (n = 1.52) into 
water (n = 1.33)?  
 
A. 31° 
B. 41° 
C. 51° 
D. 61° 
 
22. What is the speed of light in zircon (n = 1.92) if the speed of light in air is 
3.00 x 108 m/s? 
 
A. 5.76 x 108 ms-1   
B.  3.00 x 108 ms-1   
C.  1.56 x 108 ms-1   
D.  1.08 x 108 ms-1  
 
23. Light travels from water (n = 1.33) into crown glass (n = 1.52). The angle of 
incidence in water is 40.0°. What is the angle of refraction in crown glass? 
 
A.  47.3°    
B.  34.2°   
C.  28.9°    
D.  25.0° 
 
24. An object is situated between a concave mirror's surface and its focal point. 
The image formed in this case is 
 
A.  virtual and erect    
B.  real and inverted 
C.  real and erect    
D.  virtual and inverted 
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25. A 1.4 cm tall object is 4.0 cm from a concave mirror. If the image is 4.0 cm 
tall, how far is it from the mirror? 
 
A. 9.4 cm  
B.  0.090 cm    
C. 11 cm   
D. 1.4 cm 
 
26.  Your image appears to be 12.0 meters away from you inside a plane mirror. 
How far are you from the mirror? 
 
A. 6.0 m 
B. 12.0 m 
C. 3.0 m 
D.  18.0 m 
27. The phenomenon by which the incident light falling on a surface is sent 
back into the same medium is known as ________. 
        A. polarization 
        B. reflection 
        C. refraction 
        D. absorption 
28. A ray of light is incident on a plane mirror and the angle of reflection is 50o. 
Calculate the angle between the incident ray and the reflected ray. 
        A.   50o 
        B.   25o 
        C.   90o 
        D.   100o 
29. The focal length of a concave mirror is 15 cm. What is its radius of 
curvature? 
        A.      15 cm 
        B.      30 cm 
        C.      7.5 cm 
        D.      45 cm 
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30. An object is placed 15 cm in front of a concave mirror of focal length 12 cm.  
The distance between the object and the image is: 
 
A. 60 cm 
B. 75 cm 
C. 48 cm 
D. 45 cm 
31. What principle is responsible for alternating light and dark bands when light 
passes through two or more narrow slits? 
 
         A.     refraction 
         B.     polarization 
         C.     diffraction 
         D.     interference 
 
32.   What principle is responsible for the fact that certain sunglasses can reduce 
glare from reflected surfaces? 
 
         A.       refraction 
         B.       polarization 
         C.       diffraction 
         D.       total internal reflection 
 
33.    Light of wavelength 575 nm falls on a double-slit and the third order bright 
fringe is seen at an angle of 6.50.  What is the separation between the 
double slits? 
 
         A.  5.0 µm  
         B.    10 µm  
         C.    15 µm  
         D.   20 µm  
 
34. Two light sources are said to be coherent if they 
 
         A.   are of the same frequency 
         B.   are of the same frequency, and maintain a constant phase difference 
    C.   are of the same amplitude, and maintain a constant phase difference 
    D.   are of the same frequency and amplitude 
 
35    Light of wavelength 580 nm is incident on a slit of width 0.300 mm.  An 
observing screen is placed 2.00 m from the slit.  Determine the position of 
the first order dark fringe from the center of the screen. 
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    A.  0.26 mm 
         B.  1.9 mm 
    C.  3.9 mm 
         D.  7.7 mm 
 
36.    A diffraction grating has 4000 lines per cm.  The angle between the central 
maximum and the third order maximum is 360.  What is the wavelength of 
the light? 
 
A.    240 nm 
         B.    490 nm 
         C.    570 nm 
         D.   620 nm 
 
37. Calculate the refracting angle of a prism (n = 1.636) for grazing incidence 
and grazing emergence. 
  
 A. 45.40 
B. 55.40 
C. 65.40 
D. 75.40 
       
38. Calculate the minimum deviation produced by green light by an equilateral 
prism (n = 1.642).    
 
A. 40.40 
B. 50.40 
C. 60.40 
D. 70.40 
39.  The minimum deviation produced by an equilateral prism for blue light is 
38.90. Calculate the refractive index of the prism material.  
 
  A. 1.23 
  B. 1.32 
  C. 1.42 
  D. 1.52 
   
40.  What is the angular position   of the second-order bright fringe in a double-
slit system with 1.5m  slit spacing if the light has wavelength 400 nm? 
 
A. 22.20  
B. 32.20 
C. 42.20 
D. 52.20 
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41. Light shines on a pair of slits whose spacing is three times the wavelength. 
Determine the location of the second order bright fringe on a screen 50 cm 
from the slits. 
 
A. 31.810 
 B. 41.810 
 C. 51.810 
 D. 61.810 
 
42.  Determine the angular separation between the red hydrogen-  spectral line 
at 656 nm and the yellow sodium line at 589 nm if the two are observed in third 
order with a 3500-line/cm grating spectrometer.  
 
A. 4.30 
B. 5.30 
C. 6.30 
D. 7.30 
 
         [42 X 2 = 84] 
 
_______________________________________________________________  
 
 
SECTION B 
 
QUESTION 1 
 
 
1.1  Define specific heat capacity.      (1) 
 
1.2 A sample of water of unknown mass with a temperature of 2.46 0C is 
combined with a sample of water with a mass of 23.6 grams and a 
temperature of 43.3 0C. The resultant mixture is found to have a final 
temperature of 36.9 0C. What was the mass of the first sample? The 
specific heat capacity of water is 4 200 J.kg-1.0C-1.   (3)  
 
1.3 Determine the final temperature of the mixture, if two cup of water having 
masses m1= 150 g and m2 = 250 g and temperatures T1 = 30 ºC and T2 = 75 
ºC are mixed in an isolated system in which there is no heat lost. The 
specific heat capacity of water is 4 200 J.kg-1.0C-1.   (3) 
 
           [7] 
 
________________________________________________________________ 
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QUESTION 2 
  
 
2.1 State the laws of refraction.       (2) 
 
2.2 Light in air approaches the boundary of oil at an angle of 36.10 with respect 
to the normal. The light travels at a speed of 2.27 x 108 m/s through the oil. 
Determine the angle of refraction.      (3) 
  
2.3 Benzene has an index of refraction of 1.50. Determine the critical angle for 
light moving from benzene into water (n = 1.33).    (2) 
 
2.4 Calculate the index of refraction for medium B as shown below.  (3) 
 
 
 
 
 
2.5 A 60° prism has a refractive index of 1.64 for blue light and 1.61 for red 
light. Calculate the difference in the angle of emergence from the opposite 
face of the prism for a beam of red and a beam of blue light that are both 
incident at an angle of 60o.       (4) 
 
           [14] 
________________________________________________________________ 
 
QUESTION 3 
 
 
3.1 Two slits separated by 1.0 mm are illuminated with light of a single unknown 
wavelength. The tenth bright line from the central point of the interference 
pattern is observed to be at an angle of 0.340. What is the wavelength of the 
light?           (3) 
 
3.2 A parallel beam of sodium light of wavelength 589 nm is normally incident 
on a diffraction grating. If the second order diffraction maximum is observed 
at 50.250 to the normal, then calculate the number of lines per cm of the 
grating.          (3) 
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3.3 Light of wavelength 575 nm falls on a double-slit and the third order bright 
fringe is seen at an angle of 6.50. What is the separation between the 
double slits?          (3) 
 
            [9] 
 
________________________________________________________________ 
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